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Current 2019 Bay Area Cargo Flows 

• Containerized 
cargo

• Roll-on/Roll-off 
(Ro-Ro) cargo 
(formerly classified 
as “neo-bulk”)

• Dry bulk cargo

• Non-petroleum 
liquid bulk cargo

• Break-bulk cargo 
(not currently 
handled)

Exhibit 14, p. 14
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Overview: Forecast and Capacity Approach 

• Forecast through 2050

• Separate forecasts and capacity estimates for each cargo type

• Containerized: Domestic, Imports, Exports, Empties

• Ro-Ro: Imports, Exports

• Dry Bulk: Each commodity group forecast separately

• Projected volumes compared to existing and potential capacity

• Implications for Bay Area terminal land requirements
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Economic & Trade Trends

Bay Area seaport activity will be determined by economic activity in:

• Bay Area itself

• Broader Central and Northern California market

• Neighboring states including OR and NV

Reviewed forecasts suggest:

• Slower growth in CA in next 3-5 years

• Neat-term West Coast growth will moderate relative to the rest of the nation

• Steady growth over the long term, but slower than previously

• Bay Area employment increasing 1.0% - 1.1% annually through 2040
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Forecast Methodology: Containerized Cargo

Imports and Exports

• Loaded volume forecasts each driven by separate econometric models incorporating 
Moody’s Analytics forecasts

• GDP sub-components, industrial production, SF metro output

• Both modeled quarterly to incorporate seasonal variation

• Additional TEU over three-year periods due to introduction of “first-call” vessels

• Empty volume growth tied to loaded volume growth rates

Domestic

• Declining volumes required different approach: assigned growth rate and market shares 
for loaded volume

• Empty volumes based on historical rates
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Container Forecast Scenarios

Moderate Growth

• International: first-call vessels added 2022-2024

• Domestic: 0.9% CAGR Matson cargo growth, non-Matson cargo remains level

Slow Growth

• International: reduced growth rate by ≈0.5% from 2022 onwards, no first call 
vessel service

• Domestic: 0.5% CAGR Matson cargo growth, non-Matson cargo to zero in 5 years

Strong Growth

• International: increased growth rate by ≈0.5% per year from 2022 onwards, 
first-call vessels added 2020-2022 and 2030-2032

• Domestic: 2.3% CAGR Matson cargo growth, non-Matson cargo 15% share
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International TEU Forecast

Moderate Growth Scenario

• Loaded import TEU grow at 
3.1% CAGR

• Loaded export TEU grow at 
1.3% CAGR

• Total TEU grow at  2.3% CAGR

Slow Growth Scenario

• TEU grow at 1.4% CAGR

Strong Growth 

• TEU grow at 3.3% CAGR

Near-Term Disruption

First-call Vessels

Exhibit 77, p. 68
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Domestic TEU Forecast to 2050

Moderate Growth Scenario

• Loaded inbound 0.6% CAGR

• Loaded outbound 0.8% CAGR

• Total TEU 0.7% CAGR

Slow Growth Scenario

• Total TEU -0.01% CAGR

Strong Growth Scenario

• Total TEU 2.3% CAGR

Exhibit 79 p. 70
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Total TEU Forecast

Moderate Growth Scenario

• Total TEU 2.2% CAGR

• 5.2 million TEU by 2050

Slow Growth Scenario

• Total TEU 1.3% CAGR

• 3.9 million TEU by 2040

Strong Growth Scenario

• Total TEU 3.2% CAGR

• 7.0 million TEU by 2050
Exhibit 81 p. 72
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Moderate Growth Forecast: Containerized Cargo

By 2050

• Imports 2.7 million TEU

• +149% vs 2018

• Exports 2.3 million TEU

• +77% vs 2018

• Domestic 0.2 million TEU

• +25% vs 2018

Exhibit 82, p. 72 11



Port of Oakland Terminals

Berths 20-21

Berths 22-24

Berths 33-34

Ben E. Nutter

TraPac

OICT Matson

Roundhouse

Howard

Exhibit 87-88 p. 77
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Container Terminal Productivity – TEU/Acre

• Conventional Productivity
• OICT is Oakland’s most productive 

terminal, nearly at capacity

• 2018 throughput averaged 4,265 
annual TEU/acre

• At 95% utilization, OICT 
sustainable capacity would be 
5,264 TEU per acre

• “High Productivity” terminals 
sustainable average capacity 
estimated at 7,112 TEU/acre

• “Completely Automated” 
terminals have not proved 
productivity claims

Exhibit 85 p. 75
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Container Terminal Capacity Growth
Tioga defined 6 phased expansion phases:

• Assumes terminals will expand as needed to stay slightly ahead of demand

• Other terminals will come up to OICT’s benchmark

• Initial horizontal expansion on available land with conventional productivity

• Progressive transitions to high-productivity norms at busiest terminals

• Allowance for acreage lost to electrification requirements

Exhibit 89 p. 81 14



Container Terminal Capacity with Howard Terminal

Capacity tight in Moderate Growth Scenario, inadequate for Strong Growth

Exhibit 91 p. 87 15



Container Terminal Capacity without Howard Terminal

Capacity tighter in Moderate Growth Scenario, inadequate for Strong Growth

Exhibit 91 p. 87 16



Container Cargo Growth vs. Terminal Capacity

• Oakland at or near capacity by 2050 with moderate growth and with estimated 
maximum terminal capacity under high productivity assumptions.

• If both Howard and Berths 20-21 were withdrawn from container cargo use, the port 
would be at full capacity by 2050. 

• The slow growth forecast would leave Oakland at 69%-74% of capacity by 2050. 

• The strong growth forecast would exceed the port's estimated maximum capacity by 
25% to 35%, topping out in 2042 (2040 w/o Howard).

Exhibit 92 p. 88
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Container Vessel Size

Average and maximum 
container ship sizes increasing 
due to “megaships” of up to 
22,000 TEU.

• Container volume surges

• Need for 50’ channel depth

• Need for greater berth capacity

Exhibits 59 & 60, p. 53 18



Vessel Size Forecast

Forecast extended a 2018 Mercator vessel forecast to 2050

• With unlimited vessel sizes

• With a 25,000 TEU cap and split/additional services

Exhibit 104 p. 97 19



Berth Capacity Analysis

• Analysis developed multiple berth 
occupancy scenarios

• Vessels need length + beam (width) 
for mooring lines

• Mooring lines can overlap

• Dwell time based on vessel size and 
Oakland experience Howard berth 

reduced to 981 
feet for IHTB)

Exhibit 96 p. 90

Exhibit 94 p. 89
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Moderate Growth Berth Occupancy

“Manual” allocation of berth space

• Ignored company affiliation

• Capped daily utilization at ≈105%

Exhibits 110 & 111, p. 101 21



Berth Capacity Implications

• Analyzed both unconstrained vessel 
size and capped at 25,000 TEU 
capacity

• Average weekly utilization rises to 
70+% at TraPac and OICT

• Howard and Berths 20-21 may not 
be required in Slow and Moderate 
Growth scenarios

• Berths 20-21 required in Strong 
Growth scenario

• At 981 feet post-IHTB, Howard may 
be too small for 2050 container 
vessels

New Exhibit
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Ancillary Service Space

For the Seaport Plan, relevant ancillary 
functions are those with strong reasons to 
be located in the immediate port facility:

• Overnight parking for drayage 
tractors, containers on chassis, and 
bare chassis

• Short-term truck parking

• Truck services

• Heavy cargo facilities

• Reefer container depots

The Port is committed to 15 acres for 
overnight truck parking

Exhibit 122, p. 110

Exhibit 121, p. 109 23



Ancillary Service Needs

Adequate space within Port complex for ancillary services to support projected cargo growth in 
all three scenarios

• Early 2019: 314 acres in use, under development, or available

• 2050 requirements range from 167 in Slow Growth to 269 in Strong Growth

Exhibit 134, p. 119 24



Ro-Ro Import Forecast

Moderate Growth:

• 2019-2021: Vehicle sales decrease: slowing economy + trade disputes

• 2022-2025: Vehicle sales increase: economy rebounds

• 2026-2035: Vehicle sales increase: slightly faster than population

• 2036-2050: Vehicle sales increase: slower, in line with population 
and transition to shared vehicles

Slow Growth:  

• Vehicle sales under-perform 2022-2025 forecast and increase with population 
2026-2048

Strong Growth: 

• Vehicle sales outperform the 2019-2021 CAR forecast and increase faster 
than population 2026-2048
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Ro-Ro Export Forecast

Exports – driven by electric 
vehicle exports

• Moderate Growth: weekly 
vessel call 

• Slow Growth:  bi-weekly 
vessel call through 2028, 
then tri-weekly 

• Strong Growth: twice-
weekly vessel call from 
2022 onward
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2050 Bay Area Ro-Ro Vehicle Count Forecast

Moderate Growth Scenario

• Vehicle count increases at 
1.0% CAGR

• 489k vehicles by 2050

Slow Growth Scenario

• Vehicle count increases at 
0.5% CAGR

• 425k vehicles by 2050

Strong Growth 

• Vehicle count increases at 
1.7% CAGR

• 618k vehicles by 2050 Exhibit 147, p. 133 27



Ro-Ro Terminal Productivity

• Productivity scenarios 
affected by vehicle mix and 
average dwell days.

• Larger vehicles, especially 
dual-cab trucks, take up more 
terminal space

• Local deliveries dwell longer 
than rail shipments

• Base scenario assumes 
units/acre remains stable at 
2018 levels.

• Low: 19% less efficient

• High: 28% more efficient

Exhibit 151, p. 136

Exhibit 152, p. 136 28



Ro-Ro Terminal Capacities

• Benicia and Richmond are near capacity

• SF Pier 80 is handling Tesla export growth

• SF Pier 96 and Howard Terminal are logical expansion candidates

Removal of 10 acres of terminal space at Howard reduces capacity by between 14,000 and 22,000 units  

Exhibit 155, p. 139 29



Bay Area: Ro-Ro Capacity Requirements

• Moderate growth/ Base Case productivity needs 73 additional acres

• Slow/Base Case needs 35 acres

• Strong/High Case needs 69 acres

Exhibit 154, p. 138
30



Forecast and Capacity Analysis: Dry Bulk

• Bay Area ports handle a variety of dry bulk cargo:

• Import sand and gravel at Redwood City and San Francisco 

• Harvested bay sand at Redwood City and San Francisco 

• Import bauxite and slag at Redwood City

• Import gypsum at Richmond and Redwood City

• Export scrap metal at Redwood City, Richmond, and Schnitzer Steel in Oakland Harbor

• Export petroleum coke at Benicia and Levin Richmond Terminal

• Export coal at Levin Richmond Terminal

• Dominated by construction industry needs
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Dry Bulk Forecast Methodology

• Forecast prepared for each cargo type

• Reported shortfall in permitted reserves of sand & gravel implies import 
substitution, although long-term supply fluctuates

• 2018 - estimated that imported sand & gravel met 8.1% of demand

• 2050 - share of imported sand & gravel projected to increase to:

• Moderate Growth: 30%

• Slow Growth: 15% 

• Strong Growth: 50% 
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2050 Dry Bulk Forecast

Major sources of growth are:

• Imported aggregates (sand & gravel) due to import substitution

• Exported scrap metal

Other commodities show little or no growth

New Exhibit 33



2050 Bay Area Dry Bulk Forecast

Sand & gravel imports are the major dry bulk demand driver

Exhibit 177, p. 159 New Exhibit
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Dry Bulk Capacity Needs

Depending on throughout per acre, the Bay Area may need 24-73 additional 
acres of dry bulk terminal space by 2050

• Throughput depends on storage capacity and dwell time

• Proposed Berth 20-21 terminal at Oakland would move 100,000 annual tons per acre.

• Proposed OBOT (not on Seaport Plan land) would move 325,000 annual tons per acre

Exhibit 195, p. 168 35



Dry Bulk Capacity Options

• Oakland’s Pier 20-21: active proposal to use portion for dry bulk aggregates

• SF Pier 96: adjacent to the active Pier 94 Hanson Aggregate terminal, part of Pier 94–96 
complex that formerly handled containers and other cargoes

• Howard Terminal: capable of handling dry bulks

• Richmond's Terminal 3: could handle dry bulk cargo under some circumstances.

• Levin Richmond Terminal: potential transition from coal/coke to other dry bulk

• Oakland Bulk and Oversized Terminal (OBOT): Oakland Army Base “Gateway 
Development Area”, not on Seaport Plan land, proposed dry bulk handling, specifically 
export coal but faces strong local opposition 
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Forecast and Capacity Analysis: Other Cargo

Break Bulk

• Bay Area ports do not currently handle any break-bulk cargo, but have done so in the past and 
may be needed to do so in the future

Liquid Bulk

• Single-purpose terminals: most are under private ownership.
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Estimated Seaport Acreage Requirements

• With moderate cargo growth the Bay Area will need more active terminal space, 
estimated at about 271 acres by 2050.

• With slow cargo growth the Bay Area need about 36 acres more active terminal 
space by 2050.

• With strong cargo growth, the Bay Area will need about 646 more acres than is 
now active (and additional berth space for larger container vessels).

Exhibit 199, p. 174
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Bay Area Seaport Expansion Sites

About 320 acres of land available:

• SF 96 partly in non-cargo use

• Oakland berths 20-21, proposed for 
dry bulk

• Oakland Berths 22-24 & 33-34, 
expected container use

• Oakland Roundhouse potential 
expansion of Matson terminal

• Oakland Howard at 38 acres and 
981 feet post-IHTB

• Richmond T-3, now in transloading 
use

Exhibit 200, p. 175 39



Available Port Sites

OAK B33-34

OAK B22-24

OAK B20-21

RICHMOND T-3

SF PIER 96
OAK ROUNDHOUSE

OAK HOWARD
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2050 Forecast & Capacity Findings

Overall, Bay Area 2050 seaport capacity will be:

• Tight with moderate growth

• Ample with slow growth

• Inadequate with strong growth

Oakland could probably handle moderate container cargo growth without Howard Terminal 
or Berths 20-21, but with little or no room for future growth

• Strong growth would exhaust Oakland's total capacity unless terminals can boost productivity 
higher than anticipated.

Bay Area could probably meet moderate Ro-Ro cargo growth needs at SF Pier 96 and 
Richmond's Terminal 3

• Strong growth would introduce a conflicting demand for Howard Terminal's acreage

Dry cargo capacity needs may conflict with the availability of SF Pier 96, Oakland's Berth 
20-21, or Howard Terminal for Ro-Ro or container cargo. 
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Oakland’s Howard Terminal

On Oakland's Inner Harbor

• 50 acres

• 2,016’ berth including a 70’ dolphin

• 42’ depth

Used for Matson container operations 
until 2014

Used since for ancillary services, 
training, and layberthing

Exhibit 203, p. 179 42



Inner Harbor Turning Basin

Preliminary turning basin expansion study:

• Loss of a minimum of  965’ of berth + dolphin, 
leaving 981’ of berth

• Loss of 10 acres of land

Exhibit 205, p. 181 Exhibit 206, p. 181 43



Howard Terminal Cargo Uses

Container Cargo
• Slow and Moderate Growth scenarios may not require Howard’s acreage

• Strong growth scenario would definitely require Howard’s acreage 

• Use of Berths 20–21 for dry bulk cargo would increase the need for Howard 

• Truncated berth after turning basin expansion might limit Howard’s utility as a stand-
alone container terminal

Ro-Ro Cargo
• Could fill some of the need for additional Bay Area capacity under a moderate growth 

scenario, especially for exports 

• Could require rail connectivity and processing facilities

Dry Bulk Cargo

• Could handle dry bulk

• Use of Berths 20–21 or the development of OBOT for dry bulk would reduce the need.
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Potential Role of Oakland’s Howard Terminal

Bay Area seaports are expected to be at or near capacity by 2050 with 
moderate cargo growth and productivity assumptions

• Howard Terminal would be one option to supply part of that acreage, but 
cannot serve all three cargo types

• If Howard Terminal is used for container cargo, other sites must 
accommodate the need for Ro-Ro and dry bulk capacity

• If Howard Terminal’s long-term ability to handle containers is compromised 
by a truncated berth, Ro-Ro or dry bulk cargo may be a more suitable use 

45


	 
	Outline
	Current 2019 Bay Area Cargo Flows 
	Overview: Forecast and Capacity Approach 
	Economic & Trade Trends
	Forecast Methodology: Containerized Cargo
	Container Forecast Scenarios
	International TEU Forecast
	Domestic TEU Forecast to 2050
	Total TEU Forecast
	Moderate Growth Forecast: Containerized Cargo
	Port of Oakland Terminals
	Container Terminal Productivity – TEU/Acre
	Container Terminal Capacity Growth
	Container Terminal Capacity with Howard Terminal
	Container Terminal Capacity without Howard Terminal
	Container Cargo Growth vs. Terminal Capacity
	Container Vessel Size
	Vessel Size Forecast
	Berth Capacity Analysis
	Moderate Growth Berth Occupancy
	Berth Capacity Implications
	Ancillary Service Space
	Ancillary Service Needs
	Ro-Ro Import Forecast
	Ro-Ro Export Forecast
	2050 Bay Area Ro-Ro Vehicle Count Forecast
	Ro-Ro Terminal Productivity
	Ro-Ro Terminal Capacities
	Bay Area: Ro-Ro Capacity Requirements
	Forecast and Capacity Analysis: Dry Bulk
	Dry Bulk Forecast Methodology
	2050 Dry Bulk Forecast
	2050 Bay Area Dry Bulk Forecast
	Dry Bulk Capacity Needs
	Dry Bulk Capacity Options
	Forecast and Capacity Analysis: Other Cargo
	Estimated Seaport Acreage Requirements
	Bay Area Seaport Expansion Sites
	Available Port Sites
	2050 Forecast & Capacity Findings
	Oakland’s Howard Terminal
	Inner Harbor Turning Basin
	Howard Terminal Cargo Uses
	Potential Role of Oakland’s Howard Terminal



